based sand column experiments [Shokri et al., 2009] , because it causes a hydraulic disconnect and/or a 76 reduction in the capillary driving force between the soil water store and surface [Shokri et al., 2008] . Given 77 that water repellency is observed in burned organic soils and peat [O'Donnell et al., 2009; Beatty and Smith, 78 2013], notably within feather moss peat [Kettridge et al., 2014] , it may counteract enhanced post-fire drying, 79
providing an important restriction on peatland ET. 80 81 Post-fire sub canopy ET (ET sc ) has not been observed within feather moss peatlands, despite their 82 dominance across continental boreal regions and their functional role as global carbon stock and boreal head 83 water sources [Devito et al., 2017] . For this reason, we directly measure post-fire ET sc at the plot scale 84 within a feather moss dominated peatland that may be vulnerable to post-fire drying. Furthermore, we 85 expand this examination of ET sc to the landscape scale, across multiple peatlands. We couple remote sensing 86 with the dependence of high peat surface temperature on low ET sc [Kettridge et al., 2012] , recognizing that 87 if ET sc is low because the water supply to the surface is impeded then evaporative cooling of the surface is 88 reduced, resulting in high surface temperatures. We determine how ET sc responds to the high evaporative 89 demand post disturbance and consider: i) the ecological and hydrological controls that regulate this primary 90 water loss mechanism and ii) the implications of this response to the ecohydrological resilience of these 91 carbon rich landscapes. 92 93 . Prior to fire, the study site had a dense black spruce tree canopy (stem 98 density of approximately 7,000 stems per hectare). The peatland burned in May 2011 during the ~90,000 haUtikuma complex forest fire. The fire resulted in complete mortality of above ground biomass. We classified 100 the central portion of the peatland into two dominant surface covers based on the vegetation communities 101 [Lukenbach et al., 2015] . The first microhabitat was dominated by feather moss (Pleurozium schreberi; 73% 102 coverage [Lukenbach et al., 2015] Team, 2016] with the zone as a fixed effect and the chamber as a random effect to account for the lack of 116 independence among collar measurements. Surface temperature was measured every hour within each 117 chamber using a type-T thermocouple inserted just below the moss/peat surface. Leaf area index (LAI) was 118 determined for each chamber throughout the growing season from the classification of digital images of the 119 chambers [Kettridge and Baird, 2008] , and at the end of the growing season (August 2012) using the leaf 120 count approach [Strack et al., 2004] . Stomatal conductance of three leaves on three plants of each species 121 within each chamber was measured where available using an AT4 Delta-T porometer. In combination with 122 measured LAI, the stomatal conductance was used to calculate the proportion of ET sc lost via evaporation 123 (see S.1). 124
Methods
In early June 2013, two years after fire, ET sc was measured at a further 37 locations (18 feather moss, 19 126 Sphagnum) across the full extent of the peatland during a period of high potential evaporation: humidity = 127 25.8 ± 6.0% (average ± standard deviation); air temperature = 29.8 ± 2.7 o C. ET sc was measured using a 128 mobile chamber system equivalent to the automatic system described above (PP systems EGM-4 infrared 129 gas analyzer, chamber dimensions: diameter 0.3 m, height 0.5 m). Following ET sc measurement, water 130 repellency was measured at each location at a depth of 0.02 m (i.e., the zone within the moss/peat profile of 131 extreme water repellency [Kettridge et al., 2014] ) using the water drop penetration test (WDPT). This 132 approach is used widely to characterize and compare the persistence of soil water repellency [Doerr, 1998;  result from numerous controls that vary in response to fire [Rocha and Shaver, 2011] . Detailed simulations 144 of adjacent burned and unburned peatlands (<40 km from the study site) examined the magnitude of 145 different controls on peat surface temperatures; notably, differences in microclimate, moisture content, 146 vegetation cover, albedo, surface roughness and potential difference in ET sc were the primary controls 147 [Kettridge et al., 2012] . The impact on peat surface temperatures of these above differences were limited; the 148 compound impact of these variations increased maximum surface temperature by only 2. imaging used the infrared range of the electromagnetic spectrum, quantifying skin (surface) temperatures 167 from the amount of radiation emitted from the surface in accordance with Stephan-Boltzman Law. 168
Measurements assumed a black body with emissivity equal to 0.95, which is the emissivity of wet soil 169 [Weast, 1986] . Thermal imagery was linearly ramped from 10 to 50 
feather moss surface and saturated water stores just 0.33 m below [Lukenbach et al., 2016] . This results from 251 the nature peat moss structure which unlike Sphagnum does not have an effective external wicking system 252 along the moss surfaces [Callaghan et al., 1978] and the low moisture content observed at the study site 253 within the near-surface of the peat [Lukenbach et al., 2016] . Lower water contents reduce the unsaturated 254 hydraulic conductivity, which limits the supply of water to the peat surface, leading to further drying of the 255 near-surface McCarter and Price, 2014] . Here, we hypothesize that this feedback 256 response is further enhanced by the water repellent nature of the feather moss profile, induced by drying and 257 enhanced by fire [Kettridge et al., 2014] . 258
259
Water repellency is more severe under dry conditions and can arise from bonding of organic substances to 260 soil particles because of the temperatures experienced during the wildfire [Doerr et al., 2000] . Thus, the low 261 moisture content in the near-surface of the burned feather moss induces water repellent conditions. A 262 severely hydrophobic layer is observed at a depth of 0.02 m, and extends between a depth of 0.01 and 0.07 263 m with a slightly hydrophobic layer above and a hydrophilic layer below [Kettridge et al., 2014] . The direct 264 control of this water repellent layer on water transport through the peat profile is not certain. Further, the 265 codependence of evaporation, water repellency, hydraulic conductivity and moisture content prevents the 266 direct control of water repellency on evaporation being defined here. This may be examined within future 267 research in which the water repellent nature of moss species is altered by without impacting the soil 268 structure. Within laboratory-based sand columns experiments such an approach has shown water repellency 269 to substantially reduce evaporation, causing a hydrological disconnect and/or reduction in the capillary 270 driving force between the soil-water store and the evaporation surface [Bachmann et al., 2001; Shokri et al., 271 2008] . The water repellent layer may accordingly act as a figurative one-way valve, permitting rainfall to 272 percolate down through preferential flow pathways to the water table beneath because of the high porosity of 273 the peat and the abundance of macro pores [Holden, 2009] , but restricting its loss via evaporation at localand regional scales [Rye and Smettem, 2017] . Such a feedback response would limit peatland evaporation 275 during periods of high solar radiation resulting from the burning of the shrub and canopy cover [Thompson 276 et al., 2015] . Whilst water repellency in the studied peatland persisted for at least two years, depending upon 277 site conditions, water repellency can remain for of several years [Doerr et al., 2000] . Water repellency 278 therefore has the potential to conserve water during this period, protecting the peatland until a shrubs and 279 canopy cover increases shading and reduce evaporative demand. 280 281 
Conclusion

